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INTRODUCTION
Small and medium firms are an important component of any major economy. For instance, in the OECD countries, small firms (along with medium sized firms) constitute over 95% of the enterprises and account for 60-70% of jobs (Bernoider, 2002) . Typically, small firms played supporting roles as sub-contractors to large firms in the era of mass manufacture. But in the information technology (IT) industry, they are able to compete with large firms by innovatively adapting to rapid technological changes and by meeting the demands of niche markets (Ba. et al, 2000; Lerner, 2000) .
For developing countries, especially those with the necessary capital, the emerging IT industry has provided opportunities to 'catch up' with developed countries (Correa, 1990; Schware, 1987; 1992) . This is possible due to certain characteristics of the IT industry that distinguish it from other industries (Baetjer, 1998; Shapiro and Varian, 1999) . For instance, unlike manufacturing or agriculture, the mass production of software, which makes any IT product functional, is not subject to decreasing returns to scale. After development, the cost of reproducing software is near zero and the cost declines with every additional user, thus resulting in increasing returns to scale. Also, the electronic distribution of software products via satellite links is much less expensive than shipping physical goods. With relatively low capital requirements to establish firms and rapid technological obsolescence, the IT industry offers equal market opportunities to both new and small, and well established, larger firms.
These market opportunities are driven by the growing global demand for software products in developed countries, which are the major producers and consumers of IT (OECD, 2002) . Specifically, the growing demand for customized software services has led to a huge shortage of skilled labour in developed countries. This shortage is met either by attracting skilled but relatively low cost labour from developing countries or by outsourcing work to them (Schware, 1987; 1992) . These new opportunities i.e., supply of labour and outsourced work, have become a source of increasing revenue and employment and are successfully exploited by India which is using the IT industry as a means of rapid economic growth (Arora and Athreye, 2002; Heeks, 1999; Nicholson and Sahay, 2003) .
The Indian software industry became the largest software exporter among non-OECD countries by 2000 (OECD, 2002) , mostly by providing labour intensive customized software services. The export of software services has been increasing, from US $4023 million in 1999-2000 to $9607million in 2002-2003 . Exports not only dominate the revenues of the industry, accounting for 78.95% of revenues in -2003 (ESC, 2004 , but export revenues are also dominated by a few firms, with the top fifteen firms contributing 55% in 2002-2003 from exports (DATAQUEST, 2004) .
Existing studies on the Indian software industry investigate the industry as a whole without differentiating small firms from the others. Studies (see for instance, Morris et al., 2001 ) that focus exclusively on small firms in India also do not recognize the existence of small software firms adequately. The existing information about small software firms in India is from the trade press and minimal.
The objective of the paper is to provide a descriptive analysis of small software firms in India. Such an analysis would bring insights on understanding these firms, which is not presently available, using existing industry level data. Also, it would be useful for other developing countries that are focusing on the IT industry for national development. The paper examines whether the productiveness of small software firms in India are determined by similar factors as those in developed countries.
CONCEPTUALIZATION
As the paper deals with the productivity of small software firms, it is important to show how small software firms are defined, how the productivity is operationalized, and how the factors of productivity are delineated using the experience of small firms in developed countries.
The analysis of the literature infers that there is no universally accepted definition of small software firms. This definitional problem is applicable for small firms in general, and the definition varies widely with different geographical regions and industries. The factors used in defining small firms are (SIDBI, 2000) : number of employees; nature of work contract of employees; annual turnover; investment; shareholders fund; gross income; and value of fixed assets. Across the countries, the boundary limits of the factors are very wide and rule out the standardization efforts in defining small firms, for example, number of employees in small firms in Netherlands is below 10 employees, in US 20-99 employees and 200 employees in Italy.
Even within a single country, adopting a uniform definition of small firms for software firms leads to dubious results due to differences in production function across industries. For instance, in India software firms are clustered with 'X-Ray clinics' under small scale service and business (industry related) enterprises (SSSBEs) (SIDBI, p.53).
Given the above-discussed anomalies in the definition of small software firms, the present study follows a 'working definition'. A small software firm is defined as one that has software employees less than the Indian industry median. Based on the data from the Indian IT Software and Services Directory -2003, a firm that has 67 or less software employees is taken to be a small software firm. Other firms are called large firms. Although this working definition has a limitation because the national median fluctuates over time, this inductive approach provides a reliable understanding of the composition of small software firms within the industry and the issues specific to them.
The productiveness of firms is indicated by their annual labour productivity, calculated using data given in the Directory, 2003. If a firm has a higher labour productivity than the national median, it is considered to be more productive than other firms. Labour productivity is defined as annual IT software and services revenue by number of software employees in real Indian rupees in millions, calculated using the consumer price index non manual urban employees with the base as 1984=100.1
FACTORS OF PRODUCTIVITY
Factors of productivity are selected using relevant studies on software firms in developed countries, as below:
Location of the firm
A pioneering study on the IT industry in Silicon Valley (Saxenian, 1994) was able to show that the existing entrepreneurial culture coupled with infrastructure and the academic base in a particular region make firms innovative and productive. Based on a study on Swedish high-tech small firms (Lofsten and Lindelof, 2003) , it is shown that small firms in science parks perform relatively better because of the accessibility to high skilled manpower resources, and that they have wider market distribution than others. Also, small firms when located in parks have the advantage of attracting external finance, the proximity to suppliers and a nearby regional science base (Romijn and Albaladejo, 2002) .
On a broader level, institutional frameworks shaping the nature of the industry in different regions as well as countries are observed (Rosenberg, 2002) . For instance Casper and Whitely (2002) found that coordinated market economy in Germany and Sweden favored enterprise software segment, whereas a liberal market economy in the UK favored the radically innovative project-based middle software segment.
Product Orientation
As mentioned earlier, due to near zero duplications costs, and cheaper distribution of software products through satellite links, products are more profitable than services in
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the long term. Nambisan (2002) proposes the product stage as the final stage in the evolution of software firms. Research on the US software industry (Egan, 1997) , shows that during 1992, while small product firms accounted for 35% of the output in the software industry, they accounted for barely 23% of the industry's employment, indicating higher productivity per employee than in software services, reflecting increasing returns to scale.
Quality certification
Quality processes are important for the operational and strategic business performance of small software firms (McAdam and Fulton, 2002) . Small software firms can be more productive by providing highly efficient services, which would enable the firms to charge premium service fees to their clients. Quality certifications like Capability Maturity Model (CMM) of Software Engineering Institute (SEI) or ISO 9000 series are indicators of a standardized project execution process being followed in the firms. It is insisted that small packaged software firms need to have better quality in products to remain competitive in the market (Carmel, 1995) .
Intermediaries Utilization
Prior research in developed countries highlights the vital role played by intermediary institutions in creating linkages between new, entrepreneurial IT firms and global opportunities. For instance, the role of venture capitalists and inter-firm networks is highlighted in the success of small firms in Silicon Valley (Saxenian, 1994) . Venture capitalists not only provide financial support, but also critical information about technology and market trends, and help in establishing ties with other entrepreneurs. In Canada, small domestic firms are able to export directly due to initiatives taken by the Export Development Corporation, a government agency. The agency provides exporters with insurance against the risks inherent in exporting, and their clients abroad with financing, without which, these firms would have traded only on the domestic market (Acs et al. 2001 ). It has also been shown that small firms collaborate with foreign firms to gain entry into external markets (Bell, 1995; McNaughton, 2001 ).
Workforce
The software industry is highly skill intensive and dependent on the technical workforce. Research on the Austrian software industry shows that employee qualifications is considered to be one of the important factors in the success of small software firms (Bernoider, 2002) . The tacit knowledge of the employees plays an important role in the formation of a competitive advantage in the IT industry (Koskinen, 2001) . Location of the firm is identified by where the firm's head-quarters are located. If a firm is located in any one of the clusters in India, it is taken as an on-cluster firm, otherwise as an off-cluster firm. In India, there are six major software clusters: Bangalore, Chennai, Delhi, Hyderabad, Mumbai and Pune. According to the Directory (2003) these clusters accounted for 88% of the total revenue of the industry.
METHODOLOGY
Product orientation is measured by whether a firm has a product or not. Another crude indicator, software employees per non-software employee, is used to assess the product orientation. This indicator assumes that product firms will have more nonsoftware employees than software employees to provide marketing support. Service firms operate on a 'Human Resources Mode', where needed software employees would increase with increasing projects. Hence, the inference is the lesser the value of the indicator, the higher the product orientation of the firm.
Quality certification is indicated by whether a firm is certified either SEI-CMM, ISO 9000 series or any others.
Intermediaries utilization is measured by whether firm has a foreign collaborator, and work as a distributor for others.
Workforce is measured by number of software employees in the firm. Although the discussion highlights the qualitative nature of workforce, the available data is purely quantitative and may not provide the required insights. However, the study attempts to understand whether productivity is linked with size of the firm.
Relationship between productiveness and factors represented by indicators is schematically presented in Figure 1 . All the firms in the directory are categorized into three types:
Location of Firms
(1) large firms [L] -firms with more software employees than national median, i.e., 67;
(2) productive small firms [PS] -firms with fewer software employees and higher productivity than the national median values; (3) low-productive small firms [LS] -firms with fewer software employees and lower productivity than the national median values. Analysis of the data included three stages. The first stage provides productivity level for each set of firms and, how each set contributes to the total revenue of the industry. This helps to understand the contribution of small firms to the total industry. The second stage illustrates how productivity is related to selected factors at the industry level. This is to show the trend as compared to the literature survey. The final stage compares all three sets of firms on the listed factors to understand the differences between them, specifically between PS and LS.
DISCUSSION
The industry composes of 51.4% of L firms, 16% of PS firms and 32.4% of LS firms. L contributes 96.5% of the total revenue of the industry, with negligible 3.4% from small firms. Among small firms, PS firms contribute 3.1% when compared to 0.4% of LS firms. A comparison of productivity shows that PS firms have the highest median value with 0.384615 Million Indian Rupees followed by L firms and LS firms (See Table 1 ). Understanding PS would help in the transformation of low productive smaller firms. In order to discover the relationship between productivity and the delineated factors, a correlation matrix of, a non-parametric measure, Kendall's tau_b was used (Table 2) . Correlation values are relatively small inferring that intensity of relationship is weaker. A linear equation of regression to find the determinants of productivity is not possible, due to multi-collinearity between the listed factors.
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Firms
Productivity positively correlates with cluster location, quality certification and firm size; and negatively correlates with products. There is no relationship between productivity, and three indicators: software-other employee ratio; foreign collaboration; and working as a distributor. Hence, at industry level firms tend to be more productive if they are on-cluster, quality certified, larger, and not product oriented. Non-significant indicators need not be included in the further analysis, as they are not significant. However, the paper presents them to provide a descriptive account of the industry enabling scope for further research.
All three sets of firms were compared on the listed factors (Table 3) . Comparison shows that PS firms reflect the trend in developed countries: located more on cluster, quality certified, slightly larger than LS firms, and have low product orientation.
Comparison of L and small firms (PS & LS) is not done, as L firms are not segregated on the basis of productivity. In general, L firms tend to follow the trend of PS firms. In order to find whether LS and PS differ significantly across the listed factors, Chi Square was calculated. For 'firm size', Mann Whitney was calculated. Only, 'have products' is significant with Pearson's Chi Square value of 6.653 at p=0.010. Earlier, correlation analysis also showed that productivity of the firms is negatively associated with product orientation. In other words, within small firms, firms with product orientation tend to be less productive than others.
This relationship differs from developed countries, where a positive relationship exists. This negative association could not be studied in depth, due to a lack of detailed data in the directory. Also, the paper is based on secondary data, which permits limited interpretation. However, some assumptions can be made to explain why product orientation is related to low productiveness among small software firms in India.
The domestic industry in India is inadequate to test the products developed by the firms for other countries. The nature of the IT needs between India and abroad differ and accelerates the development cost of the software product. Also, after developing a product, promotion in foreign markets is expensive for small firms.
The Indian IT industry has been seen as service oriented and predominantly low skill intensive; products introduced by them would take more time to promote than the average industry period to overcome the mental block of foreign buyers. These reasons delay the returns from the investment made in product development, which in turn, results in lower productivity.
CONCLUSION
Opportunities offered by emergent IT is exploited successfully by India. This success has led many developing countries to adopt the IT industry as a means of national growth. Also, with few entry barriers and increasing economics of scale because of the character of software production, small firms are able to compete with larger firms. Despite extensive investigation of the Indian software industry knowledge about small software firms is inadequate. This knowledge is important for developing countries attempting to imitate India's IT growth. This paper provides a descriptive analysis of small software firms in India, by comparing them to those in developed countries. The analysis showed that small software firms that are located in software clusters; quality certified, low product oriented and slightly larger tend to be more productive than others. The paper used firm level data available in the Indian IT Software and Services Directory 2003, whose members contribute 95% of the industry revenue.
